Radiolabeling yields for 4a. In vitro stability of 4a, 9a´, and 10a´. Log P analysis of 2a, 4a, 9a´ and 10a´. RP-HPLC chromatograms of all peptides. X-ray crystallography experimental procedures and tables with crystal data, structure refinement, bond lengths, bond angles, and hydrogen bonds for 4. Additional crystallographic material is available as a cif file free of charge via the Internet at http://pubs.acs.org.
. Radiolabeling yields of 4a based on starting concentration of 3. Reactions were heated at 70 °C in 10 mM pH 7.2 PBS and then allowed to cool briefly before aliquots were removed for analysis by radio-HPLC using HPLC method 1.
Concentration of 4 Time 30 min 60 min 1 × 10 -4 M >99% >99% 1 × 10 -5 M 40% 63% 1 × 10 -6 M 2% 19% Table S2 . Stability analysis of RP-HPLC purified 4a in the presence of 1 mM histidine or cysteine in 10 mM pH 7.4 PBS or in mouse serum following incubation at 37 °C. Aliquots of the solutions were removed at the time points shown and analyzed by radio-HPLC using HPLC method 1 or HPLC method 6 (see Experimental Procedures for details).
h 4 h 24 h Histidine >99% >99% >99%
Cysteine >99% >98% >98% Serum >99% >99% >99% Table S3 . Stability analysis of RP-HPLC purified 9a´ and 10a´ in the presence of 1 mM histidine or cysteine in 10 mM pH 7.4 PBS following incubation at 37 °C. Aliquots of the solutions were removed at the time points shown and analyzed by radio-HPLC using HPLC method 6. Table S5 . Log P analysis of 2a, 4a, 9a´ and 10a´. HPLC-purified solutions of 2a, 4a, 9a´, or 10a´ (0.1 μCi in 2-15 μL, MeOH removed under a stream of N 2 following isolation) were added to triplicate sets of tubes after an equal volume of the aqueous phase was removed, and the tubes were vortexed (1 min) and centrifuged (2,000 × g, 5 min). Aliquots (50 μL) from each layer were removed and counted to determine the ratio of radioactivity present in the octanol layer compared to the aqueous layer. X-ray crystallography experimental procedure for 4. Intensity data on a crystal of 4 were obtained at -100 °C on a Bruker APEX II CCD Area Detector system using the ω scan technique with Mo Kα radiation from a graphite monochromator. Intensities were corrected for Lorentz and polarization effects. Equivalent reflections were merged, and absorption corrections were made using the multi-scan method. Space group, lattice parameters and other relevant information are given in the supplementary material as a cif file (CCDC deposition number: 975046). The structure was solved by direct methods followed by full-matrix least-squares refinement using the SHELX package 1 with the aid of the program X-Seed. 2 All non-hydrogen atoms were refined with anisotropic thermal parameters. The hydrogen atoms were placed at calculated positions and included in the refinement using a riding model, with fixed isotropic U. Disordered solvent believed to be ethyl acetate could not be reasonably modeled. Squeeze was used to remove the effects of this disorder from the structure factors and found an estimated electron count of 105, in reasonable agreement with one half ethyl acetate per molecule, this being added to the cell contents. The final difference map contained no features of chemical significance. (2) Re (1) 
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